INTRODUCTION
Group III-N x -V 1-x alloys (e.g. GaN x As 1-x ) in which a small amount (up to ~5%) of the electronegative N substitutes the more metallic column V element, have been extensively studied in recent years because of their unusually large band gap bowing. [1] [2] [3] [4] [5] [6] [7] The strong dependence of the band gap on the N content (~150meV for x~0.01 in GaN x As 1-x ) has made these diluted III-V nitrides important materials for a variety of applications, including long wavelength optoelectronic devices 8, 9 and high efficiency hybrid solar cells. 10, 11 The unusual properties of the III-N x -V 1-x alloys can be well explained by the recently proposed band anticrossing (BAC) model. 12, 13 In this model a repulsive interaction between the localized nitrogen states, whic h are located above the conduction band edge, and the extended states of the host semiconductor matrix splits the conduction band of the matrix semiconductor into two subbands. The dispersion relations for the upper and lower conduction subbands are given by:
where E N is the energy of the N level, E M (k) is the dispersion relation for the host semiconductor matrix, and C NM is the matrix element describing the coupling between Nstates and the extended states. For GaN x As 1-x , the downward shift of the lo wer subband E -can account well for the reduction of the fundamental band gap using a value of E N =1.65 eV above the valence band maximum derived from PL measurements in Ndoped GaAs 14 and from fitting the data to obtain C NM =2.7 eV. 12, 13 Moreover, the BAC model also predicts a considerable flattening of the lower subband near its minimum, resulting in a large increase of the electron effective mass.
We have demonstrated recently that the BAC model applies to not only the band modification in III-N x -V 1-x alloys but also to a broad class of highly mismatched semiconductor alloys (HMA) in which the metallic anions are partially replaced by more electronegative atoms. 16 Other examples of the highly mismatched alloys are II-VI alloys such as ZnS and 0.054, respectively. Hereafter these two sets of samples will be referred to as the low dose and high dose samples. In order to remove the implant damage and "activate" the implanted O atoms, the implanted samples were subjected to rapid thermal annealing (RTA) for 10 s at temperatures ranging from 300 to 800°C.
Band gaps of the synthesized alloys were measured using photomodulated The possibility that the band gap reduction is due to implantation damage and/or the high temperature annealing has also been investigated. PR measurements on as-grown 
